In the context of torsion (teleparallel) gravity, we focus on discussing the spin effects of Dirac particles associated with the non-diagonal singularity-free model (Mars space-time). We see that the vector part depends on the radial and directions and the axial-vector will be along the radial direction, that is, it will be symmetric about radial direction. Furthermore, the = 0 case of the Mars metric is considered, thence it is seen that the axial-vector vanishes.
Introduction
Torsion is the most important phenomena required for teleparallelism. In the literature, there are many interesting studies for teleparallel gravity available where the authors have discussed the exact solutions of space-time models and compared their results with those obtained in general relativity [1] [2] [3] [4] [5] [6] [7] [8] [9] . Recently, Pereira et al. [10] by performing the Schwarzschild and the stationary axisymmetric Kerr solutions in torsion gravity, attested that, the axial-vector torsion could be taken as the gravitomagnetic component of the gravitational field under the weak field approximation and the slow rotation case. On the other hand, axial-vector torsion is obtained in an alternative Kerr Tetrad Field and the NUT space-time [11, 12] .
The covariant form of the Lagrangian which is defined for the Dirac spinor field [13, 14] is given by
where γ are the flat Dirac matrices, and α is the tetrad field of teleparallel gravity [15] . It is easy to see that, when we vary the Lagrangian with respect to Ψ, the Dirac equation in Weitzenböck space-time is
Here Γ µ is spin connection and it is given by
It can be shown that
ε is the antisymmetric Levi-Civita tensor (ε 0123 = 1) [16] . Consequently, the spin connection contributes the following relation [17] :
Here, A µ and V µ are, respectively, the axial-vector part and the vector part of the torsion tensor and are given by
Next, the tensor part is
Using these components, the torsion tensor can be written as:
here we introduced
we also know that δ = δ αµνσ and δ = δ αµνσ are completely skew symmetric tensor [14] . Nitsch and Hehl found that the axial-vector torsion is described by the deviation of the axial symmetry [18] 
Where − → A is the space-like part of the axial-vector torsion and − → S is the semi-classical spin vector of a Dirac particle.
Thereof, the corresponding additional term that gives the Hamiltonian energy is
where − → σ is the spin matrix of the particle [19] and related by [19] . The torsion tensor can be separated into three parts under the global Lorentz transformation group [17] . The paper is organized as follows: in the following section, relying on the equivalence implied above, we discuss the Mars space-time in the teleparallel equivalent of the general relativity. The calculations are performed by considering the curvatureless field equations with nonzero torsion. Finally, section III is devoted to final remarks. Throughout the work, the convention is used that the speed of light is set equal to unity: = 1.
Axial-vector torsion in the Mars space-time
Recently, in the literature, Mars [20] has obtained a nondiagonal singularity-free model which is defined by
where and are constants. Next, the author obtained a more general non-diagonal and non-separable perfect fluid solution [21] . For the solitonic solution, Verdaguer [22] studied the space-times with 2 space-like Killing fields and Patel et al. [23] obtained perfect fluid models in 5D Kaluza-Klein space-time.
The components of the metric tensor µν for the lineelement (13) are defined by
and for the inverse matrix 
Robertson [24] constructed the general form of the tetrad fields. Hence, in the cylindrical, static and isotropic coordinate system, we can define the tetrad components of µ in the Mars space-time as follows: 
where we have introduced the following notations: = (18) here the tetrad fields satisfy the following relations:
The torsion of the Weitzenböck connection + cosh(4 )
If we use the results given above in equation (7), we find the following non-zero components of the vector torsion
cosh (2 ) sin θ (25) and the components of the axial-vector torsion which are different from zero
In space-like vector form, the axial vector becomes
Therefore, using equation (28) into the relations (11) and (12), the spin precision of a Dirac particle in torsion gravity is given by 
Final remarks
In this work, we mainly focus on Mars space-time in the teleparallel theory of gravity. The axial vector torsion associated with a non-diagonal singularity-free model is found, and it is shown that the vector part of the torsion tensor depends on the radial and -directions. Hence, we can say that (a) the axial-vector torsion turns out to be symmetric about -plane as its component along θ-directions vanishes everywhere and (b) the non-inertia force on the Dirac particle can be represented as a rotation induced torsion of space-time. Finally, if we consider the = 0 case of the Mars system's metric, we get a line-element describing a cylindrically symmetric flat space-time. Consequently, the axial-vector vanishes everywhere in the Mars universe, i.e.,
From this point of view, this result shows us that there exists no inertia field with respect to the Dirac particle and the spin vector becomes constant. In teleparallel gravity axial-vector torsion A, represents the gravitomagnetic component of the gravitational field. If the axial-vector vanishes the field equation yields the Newtonian force [27, 28] .
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Appendix A
If we use the axial and vector parts in the spin connections that to define the covariant derivative in the Dirac equation, we get the following components: cosh (2 ) sin θ (A3)
